Study Design. Prospective study of patients with chronic back pain from lumbar spine disorders.
Reliable and accurate assessments of perceived low back pain are indispensable in clinical practice for diagnosis, selection of the most appropriate treatment modality, and evaluation of treatment efficacy in patients with degenerative disc disease. 1 Pain is a multifactorial unpleasant sensory experience, which is influenced by different aspects, such as the intensity of pain and the affective component. 2 Pain intensity or pain severity is probably the most frequently assessed dimension. 3, 4 The most commonly used scales for measuring pain intensity are the visual analog scale (VAS) and the verbal rating scales (VRS). VAS consists of a 100-mm straight horizontal (or vertical) line labeled "no pain" at one end and "pain" as bad as could possible be on the other. 5 In contrast to the continuous VAS, Likert-type scales are comprised of a variable number of word categories (e.g., 2-point VRS and 11-point numerical rating scale), although the number of levels needed to assess self-reported pain intensity is an important issue that has yet to be resolved. 6, 7 Both VAS and Likert scales have been evaluated in terms of reliability, validity, and responsiveness. In general, both scaling methods seem to be reliable and valid for its use in routine clinical assessment. 8 -12 It has been shown that the correlation between both scales is highly significant and most authors consider that both types of scales measure the same aspects of pain and can be used interchangeably. Therefore, VAS and Likert scales are indistinctively used for direct comparison of the results obtained in different studies. However, the fact that 2 scales are highly intercorrelated does not necessarily mean that they measure the same construct. Moreover, considerable interindividual variability and overlap of VAS scores and VRS ratings have been reported, and there is no enough data to conclude that one scale type is better than the other. 1, 12, 13 In spine patients, the scarce evidence on the results of different treatment methods of degenerative lumbar spine diseases requires the use of standardized outcome measures to allow international comparisons.
14 In this 19 a VAS for pain intensity, and a questionnaire on work status. The discrete 5-category VRS corresponded to the first item question of the core set (How severe was your back pain in the last week?), with the eligible alternatives of "none," "mild," "moderate," "severe," and "very severe." The VAS scale was a 100-mm long horizontal line labeled no pain at one end and "worst pain possible" at the other end. In order to avoid bias in the wording for the patients' experienced pain intensity level, they were asked to rate their pain intensity on the VAS using the same question than for the VRS.
Statistical Analysis
In order to describe the correspondence between VAS data and the VRS categories, the continuous VAS assessments were transformed into a discrete 5-category scale in 2 ways, the cut-off positions on the VAS being defined by quintiles (when dividing the VAS scores into 5 groups according to the percentage of patients for each score) and equidistantly (by condensing the continuous VAS records into an equidistant 5-category scale that is to be compared with the 5-category VRS). Given that each individual assessed their perceived pain on 2 scales, the dataset consisted of paired data. 1 The analysis of data was carried out according to the statistical method described by Svensson and Holm. 20 Interchangeability between scales with different numbers of response categories requires a high level of order-consistency, i.e., lack of overlapping of the records of 1 scale relative the other. According to the method of Svensson, 20 ,21 the level of order-consistency between scales with the same number of categories requires a high percentage of agreement, i.e., a high proportion of identical pairs, and a lack of systematic disagreement (bias) by the absence of different frequency distributions, also called marginal distributions. Pairs were considered overlapping when the responses obtained on the 2 scales were found in same level of pain, and not overlapping when responses obtained on the 2 scales were found in different levels of pain. In addition, pairs should be ordered, that is, low scores on the VAS should be consistent with low scores on the VRS. The number of disordered pairs was calculated and defined the measure of disorder, D. Systematic disagreement was measured by means of the relative position (RP) and the relative concentration (RC) with possible values ranging from Ϫ1 to 1. The RP estimates the probability of the pain assessments on 1 scale being shifted toward higher or lower categories relative to the other. The RC estimates the differences between the probability of the pain assessments on 1 scale being concentrated to the other and vice versa. The distribution of the pairs of data was evaluated by means of 5 ϫ 5 contingency tables 13 ( Table 1 ). The level of order-consistency was estimated by the coefficient of monotonic agreement (MA), which is defined by the difference between the probabilities of ordered and disordered pairs of assessments. The range of possible values of MA is ϫ1 to 1. The degree of concordance between VAS and VRS instruments was also assessed with kappa statistics. The R statistical package was used for data analysis.
Results
There were 293 patients undergoing spine surgery during the study period. Of these patients, 163 underwent lumbar spine surgery but 12 were excluded (8 refused to take part in the study and 4 immigrant patients had difficulties in understanding the Spanish language). The final study population included 151 patients who agreed to participate in the study and completed both the VAS and the VRS instruments. There were 72 men and 79 women, with a mean (standard deviation) age of 52.2 (14.6) years. The etiology of back pain was degenerative disc disease (ICD-9, code 722.52: degenerative disc disease) in 43 patients; lumbar canal stenosis (ICD-9, code 724.02: spinal stenosis, lumbar region) in 32; pseudarthrosis (ICD-9, code 77.18: reinterventions after other procedures) in 26; disc herniation (ICD-9, code 722.1: lumbar disc displacement) in 22; spondylolisthesis(ICD-9, code: 756.12: spondylolisthesis) in 17; and other conditions (ICD-9, code 724: other and unspecified disorders of back) in 11.
The measured level of concordance was MA ϭ 0.840 for VAS defined equidistantly and MA ϭ 0.809 for VAS defined by quintiles, revealing a difference between the Table 4 .
Discussion
Pain, in general, and back pain, in particular, constitute a subjective experience that can be influenced by multiple variables. 2, 22, 23 Back pain is often multifactorial, making assessment of pain intensity or the perceived severity of felt pain difficult. Although comprehensive assessment of pain includes a thorough evaluation of the patient's pain and its impact on physical and psychosocial functions, as well as other aspects of quality of life, evaluation of pain severity is an essential component that guides treatment planning. VAS and VRS are the most commonly used pain rating scales in daily practice. 13, 24, 25 Different studies have compared the reliability, validity, and/or sensitivity to changes in pain intensity of the VAS and the VRS scales. 8 -11,24,26 Although it appears that sensitivity is influenced by conditions in which pain intensity is measured, [27] [28] [29] [30] some authors consider that both types of scales are comparable in terms of reliability and validity, and provide similar results. 31 Therefore, although both scales are valid for the assessment of pain intensity, there are no sufficient data to allow the use of one scale type because it is better than the other. 32 However, VAS and VRS are frequently used indistinctively without definite certainty that both scales are interchangeable. In fact, in clinical practice, VAS scores are frequently systematically categorized as discrete variables and many physicians consider VAS between 0 and 3 as mild pain, between 3 and 6 as moderate pain, and Ͼ7 as severe pain.
Different statistical approaches have been used for the comparison of VAS and VRS scales. [33] [34] [35] The Cohen coefficient of agreement 36 for nominal scales is the most widely used measure of agreement between categorical data; however, neither the order nor the magnitude of disagreement can be assessed by the kappa statistics. In contrast, the method described by Svensson 21 is more appropriate to assess the interchangeability between scales, because it shows a more exhaustive analysis of the level of disagreement based on the presence or absence of different marginal distributions, calculated by the RP and the RC. In order to consider 2 scales with different numbers of response categories as interchangeable, not only good concordance between scales is required, but also a high level of order-consistency. 1, 21 In the present study, the pain item of the core set developed by Deyo et al, 17, 18 was used as the VRS. This questionnaire has been shown to be reliable, valid, and easy to be administered in patients with subacute osteoporotic fractures and chronic back pain. 6, 17, 18 VAS was formulated using the same question than that in the pain item of the core set in order to avoid interpretation bias. The present findings indicate a strong correlation between both scales, with MA values of 0.804 and 0.809 for VAS defined equidistantly and by quintiles, respectively. In the study of Hasson and Arnetz, 12 moderate to strong correlations were found between single-item VAS and a single-item Likert question. However, when the order-consistency level was analyzed, the percentage of identical pairs was low either for VAS scores defined equidistantly or by quintiles. This means that there is a high overlapping of the records on 1 scale relative to the other, which is in accordance with the overlap of numerical scores of VAS when plotted against a 4-point simple descriptive scale found in the study of Downie et al. 37 Moreover, there was a systematic disagreement, particularly remarkable for VAS scores defined by quintiles, so that VAS scores were systematically higher than the scores of VRS, thereby, both scales cannot be regarded as interchangeable. These results are consistent with date reported by Svensson in previous studies. 13, 21 The present findings may be interpreted, in part, by the fact that it may be difficult for the patients to express the pain perceived as marks or numbers when they are unaware of their meaning, given that an operational definition of the levels of pain intensity is lacking. 13 In the case of VRS, it is also possible that the offered response options cannot correspond to the pain perceived by the patient, all of which will affect the response obtained. Overestimation of pain severity by VAS scores may be partly explained by the nonlinear characteristics of VAS, 1 so that a VAS score of 80 not necessarily means a 2-fold pain intensity compared with a VAS score of 40. Moreover, when VAS was categorized into in 5 equidistant categories, an important systematic inconsistency in the concentration of RC 0 was observed, determining a risk for overestimation or underestimation of the variables analyzed probably due to the impact of VAS nonlinearity on rescaling of the responses. 13 On the other hand, it has been shown that is unclear which point on the VAS scale is equivalent to pain of at least moderate intensity measured by a standard 4-point categorical scale. 38 The present findings should be interpreted taking into consideration some limitations of the study, including the relatively small sample size and the fact that the study population was a selected group of patients with lumbar degenerative disease scheduled for elective spine surgery and do not represent frequent conditions in other settings, such as primary care and rehabilitation units. Therefore, generalization of the results obtained to patients with less severe back pain deserves further study. The fact that a homogeneous group of patients in terms of specific etiology of chronic back pain was evaluated is a strength of the study.
In conclusion, the VAS and the 5-point VRS were strongly correlated and both scales are valid to measure the intensity of pain in patients with chronic back pain from lumbar degenerative disease. However, the orderconsistency level was low, with overlapping of pain records between the 2 scales, indicating that VAS and VRS are not interchangeable and, therefore, a comparison of the results obtained with the use of each scale is not methodologically adequate. Studies using VAS should be compared with studies using the same scale, whereas studies using VRS should be compared with those also using VRS.
Key Points
• Interchangeability of a 100-mm VAS and Likerttype VRS to assess pain intensity in patients with chronic back pain from lumbar spine disorders has not been established.
• Data obtained in a series of 151 patients who completed both scales using the first item (pain) question of the core set were analyzed to determine the level of order-consistency disordered pairs, percentage of identical pairs (agreement), and systematic disagreement between both scales.
• Although a strong correlation between both scales was found, the percentage of identical pair was low. Moreover, a low order-consistency level with overlapping of pain records between the 2 scales was observed, indicating that systematic disagreement was present.
• VAS and VRS are not interchangeable and, therefore, the results obtained independently with the use of each scale cannot be compared.
